Does orally administered doxycycline reach the tear film?
Orally administered doxycycline, a broad-spectrum antibiotic, is an established treatment for ocular surface diseases, particularly rosacea, meibomian gland dysfunction and recurrent epithelial cell erosion. In recent times, its efficacy in treating these diseases has been ascribed to an ability to inhibit matrix metalloproteinase (MMP) activity and both MMP and interleukin-1 (IL-1) synthesis. Since these functions are concentration-dependent, the aim of this project was to determine whether sufficient doxycycline reached the tear film to fulfil these roles in vivo. Doxycycline was extracted with 1-butanol from tear and blood plasma samples obtained from patients with ocular surface disease and healthy individuals and quantified spectrophotometrically. The MMPs present in the patients tear films before and during doxycycline treatment were analysed zymographically. The quantity of doxycycline detected in the blood plasma samples of patients undergoing treatment ranged from 1.83 to 13.18 microM. Although doxycycline was not detected in their tear samples, the treatment caused the disappearance of the MMPs symptomatic of disease progression. The inability to detect doxycycline in the tear film of patients undergoing treatment indicates that doxycycline does not directly inhibit MMP activity or the synthesis/secretion of these proteases and IL-1 from corneal epithelial cells.